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The mining of heavy minerals along the west coast of South Africa 
will destroy all the standing vegetation, and will also lead to the 
salinization of the soil as sea-water will eventually be used in the 
min ing process. Local, salt tolerant species should be selected for 
the revegetation of the area, and it is essential that the selected 
species should be able to reproduce to ensure growth of the pap-
ulation. Surviva l and seed production of four pioneer plant species 
(Gazania leiapoda, Dfmorphotheca pluvialis, Senecio arenarius 
and Tetragonia microptera) were determined along a salinity gra-
dient (0-3% NaCI). None of the four species survived at the mod-
era te and high salinities. Seed production of the ephemeral 
species was reduced at the low salinity, while that of the perennial 
species did not differ significantly. 
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The high accumulation of salts in soils which could be caused by 
any of several factors (eg. sal ine irrigati on water, inadequate 
leaching. poor dra inage, naturally sal ine so il s) may hinder germi-
nation, seed ling and vegetative growth as we ll as the yield and 
qua lity of plan ts (Memo el 01. 1996). Two major effects have 
been ident ified as the probable causes of the detrimental effect of 
sali nity all plant growth: the ionic effect and the osmotic effect 
(Lewis el 01. 1989; Banuls "101. 1991; Leidi e l 01. 199 1). 
Even though sal ine env ironments are unfavourable for most 
plan t species, some plants, namely the halophytes , seem to fl our-
ish under these conditions. These plants have adapted to living 
under these harsh conditions by either avoid ing salt uptake 
through osmoregu lation; excreting the sa lts by means of sa lt 
glands and bladders; or tolerating the high salt concentration as 
euhalophytes or s ucculents (Larcher 1995). Interspecific di ffe r-
ences in response to sa linity and differential responses resul ting 
from inlernction of sal inity with other environmental factors 
occur. Variables such as irrad iance <;lnd calcium content (Hyder 
& Greenway 1965; Bogemans et 01. 1989), ecotypic variation 
within spec ics (Tiku & Snaydon 1971 ), soils (Venables & 
Wi lki ns 1978; Watt 1983), nitrogen levels and temperature 
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(Kemp & Cunningham 198 1), species (Kingsbury & Epstein 
1986), CO2 concen trations (M unns & Termaat 1986) and humid-
ity (Salim 1989), can a ll affect plant responses to sa lini ty. Sev-
eral investigations showed that salt tolerance can vary with the 
phenological stage and tha t the effects of sa line stress change 
with its duration (Gutierrez Boem el al. 1997). 
Along the western coast of South Africa, the sandy soi ls are 
ri ch in heavy minerals. Not only will the mining acti v ities in the 
area destroy the topography, vegetation. soi l chemical and phys i-
cal characteristics and alter the animal life, but the process 
whereby the heavy minerals are extracted wi ll eventua ll y involve 
the use of sea-water and, therefore, the sa linity of the mined soil 
wili be increased to leve ls where plal1ls wi ll find it diffi cult to 
grow (Environmen ta l Evaluation Uni t 1990). Although severa l 
local species are able to tolerate high sa lin ities (De Villiers 
1993), it does 110t mean that they will produce seeds under these 
conditions. The aim of this study was to determine if selected 
plant species growing on saline soil a re ab le to surv ive and repro-
duce by means of seeds, and thus cont ribute towards the growth 
of the populat ion and the successful revegetat ion of the area. 
Seeds of natural popula tions of Ga:allia leiopoda (DC) Rc)ss l. 
(perennial ). Tetragol1ia microptera Fellzl (ephemeral). Dimorpho-
theca pillvialis (L.) Mot:m:h (ephemeral) and Senecio arenarillS 
Thunb. (ephemaal). wcre collected at Bralld-se-Baai (31 ° 18'S. 
17°54'E), South Africa. Alt hough members of the Asteraccac have 
achenes and Telragollia microplera produces a samara, the term 
seed will be used throughout this paper. These species were chosen 
because they arc abundant and native to the area and/or seem to be 
acting as pioneer species in surrounding areas (De Villic:rs 1993). 
Seeds were sown in I dm3 pots. containing fine sand (0 .5-1. 1 111m 
part icle size). and irrigated daily wl lh tap walt!r. under free-draining 
conditions. for a period of l\vo wet!ks. Thcrcafter. the plrll1ts were 
th inned out to one plant pcr pot and irrigated daily under tl'ce drain-
ing conditions. with 250 em] so lution having a sod ium chloride 
(NaCl) concentration of dlhc r 1%. 2% or 3%. Distillt:d waler was 
uscd as a control. The chemicals of ha lf strength Arn Oll and Hoag-
land's nutrien t so lution (I kwi tt 1952) wcn~ added to all di lutions. 
Salts. that might hav!.! acculllu lated in the soi l. were leached from the 
soi l by giving cach pot 500 cm' distilled water t\vice a week. before 
the sal ine solution was applied. A random izcd blockkss design was 
used. Ont: plnn t was grown in each pOI and tcn replicates of each 
treatment (contro l: 1% NaCI, 2% NaCI and 3% Nael) were used for 
each of the four species. Intlorescences/tlO\vers and matun:: seeds 
\vere harvested and counted before dispersal. Results were analysed 
statistically as a blockless design using the one-way analysis ofvari-
'lIlce and LSD (Least Signilicant Diffe rence) multiph! range test of 
the Statgraphics 5.04 computer program. to test for signilic<1 nt di f-
ferencl!s at a 95% confidence: h:vcl. 
None of the four species survived at sali nities higher than 1 % 
Nael (Table I J. A \though most of the plants of the four species 
survived at the 1% NaCI treatment, the ephemeral species 
showed signs of chloros is. T he mortality rate o f the four species 
Table 1 Survival percentages of four poineer species grown at different soil 
salinities 
' rrcatmen l 
Species Control l%NaCI 2% NaCI 3% NaG 
Cn:Gllia leiopoda (pcrcnninl) 100 100 0 0 
Senecio QI'enar/Us (ephemeral) 90 60 0 0 
Te/r(lgonia microplera (ephemeral) 100 80 0 0 
Dimorpholheca pJuviali~' (ephemeral) 90 70 0 0 
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Figure I lh: mean number of inflorescences produced per plant, of Gazania feiopoda, Swecio arellarillS and Dimorp/lOilleca pll1vialis 
grO\vn on saline so il. Bars with the same leiter are not signiJicantiy different at the P < 0.05 level. 
increased as the sa linity increased . The plants of the 3% NaCI 
treatment died first (after three weeks), followed by the plants of 
the 2% NaCI treatment (after nine weeks). De Villiers e( al. 
(1997) found several perennial species of this area to be moder-
ately salt tolerant. Although Gazania /eiopoda is a perennial spe-
cies, it did not survive at the moderate and high salin ities as 
expected. 
In the case of Gazania /eiopoda (perennial), the mean number 
of inflorescences produced per plant did not differ significantly 
between the 1 % NaCI and the control treatment (Figure I). The 
mean number of seed bearing inflorescences were significantly 
lower than those not beari ng seeds, for both the control and 1% 
NaCI treatment. Al though the mean number of seed bearing 
inflorescences decreased when this species was grown on saline 
soil, the total number of inflorescences produced did not differ. 
The mean number of inflorescences produced per plant 
decreased s ignificantly with increasing salinity, for both Senecio 
arenarius and Dimorpholheca plaviaiis (Figure 1). In the control 
treatment, both these ephemeral species produced a significantly 
greater number of seed bearing inflorescences than non-seed 
bearing inflorescences. In the 1% NaCI treatment, the number of 
seed bearing inflorescences were less than the inflorescences not 
bearing seeds, but this was only significant in the case of Dimor-
pholheca plavialis. Therefore, the ephemeral species not only 
produce less inflorescences when grown on saline soil, but the 
inflorescences that are produced bear less or no seeds. 
The mean number of seeds produced per plant are given in 
Table 2. Although not s ignificantly, Gazania leiopoda produced 
a greater number of seeds per plant in the 1% NaCI treatment 
than in the control treatment, mainly because of the greater 
number of seeds produced per inflorescence. A low salinity, 
therefore, seems to enhance the number of seeds produced by 
this species. Francois and Kleiman (1990) reported that Crambe 
abyssinica showed a 6.5% reduction of seed y ield for each unit 
increase in soi l sa linity above 2.0 dS 111'1 , but no significant 
reduction of seed yield below this concentration. The mean 
number of seeds produced per plant decreased wi th increasing 
salini ty for all three ephemeral species (Table 2). In the cases of 
Dimorphotheca plovialis and Senecio arenarills, this decrease is 
due to a reduction in both the number of inflorescences produced 
per plant and the number of seeds produced per infl orescence, 
with increasing salinity. A decrease in yield with increas ing 
salinity has been reported for many species (Abdul-Halim el oJ. 
1988; Francois e/ af. 1988; Francois el al. 1989; Jones e/ al. 
1989; Francois & Kleiman 1990; Ashraf & Tufai l 1995 ; Ashraf 
& O'Leary 1996; Mamo ef 01, 1996; Gutierrez Soem ef al. 
1997). Abdul-Hal im el a/. ( 1988) found that at a low soil salinity 
level « 8.0 dS n1" I) , and maintaining the available soi l water 
above a specified percentage du ring the growth period, would 
effect a small reduction on wheat yield. 
Although most ephemeral species survive when grown on soi l 
with low salinities, these species yie ld almost no seeds, As seeds 
are ephemeral species ' on ly means ofreproduction, these species 
will have to be revegetated from seed sources outside the mined 
area, or from replaced topsoil. Fortunately, populations of repre-
sentative ephemeral species occur olltside the mined area, and 
Table 2 Seed production (seeds/plant) of four pioneer 
species grown at different soil salinities. For each spe-
cies, values followed by the same letter do not differ sig-
nificantly at P < 0.05 
Treatment 
Specit::s Control 1% Nae! 
GazQllia leiopoda 9.1a t5.0' 
Senecio arenarius R07.8' 12.411 
Fetragoflia lI1icroprcra 96.9' 2 1.9' 
Dimorphotheca p{l/viali.f 77.2a 0.0' 
112 
the seeds of Illost of these species are wind dispersed. If the 
sa linity or the mined soi l can be kept at a low concentrat ion, per· 
ennial species will be able to survive and in some cases seed pro· 
duct ion may even be enhanced. Stud ies compar ing the viabili ty, 
longevity and gerl11 inabil ity of seeds, produced by plants grown 
on soils with diffe rent sal ini ties, are now essential. Future studies 
should also include emergence, seedling survival, plant growth , 
yield, etc. of plants derived from seeds produced at different soi l 
salinities. 
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In a spirit of co-operation and to publicise th is proposed innovation 
in plant nomenclature widely in southern Africa , th is note has been 
submitted simultaneously to the following botanical journals'. Both-
alia, South African Journal of Botany, Forum Botanicum and SAB-
ONET News. A trial phase for the registration of new plant names 
in South Africa, co-ordinated by the International Association of 
Plant Taxonomy in Berlin, is introduced . Registration can be 
effected by publishing a new name in an accredited journal or 
series or by submitting it to the national Registration Office estab-
lished for th is purpose. 
Keywords: new plant names, reg istration , South Africa. 
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Introduction 
A number of far-reaching proposals aimed at the refinement and 
simplification of the International Code of Botanical Nomencla-
ture were discussed in some detail at the Nomenclature Section 
of the XVth International Botan ical Congress (!BC) held in 
August 1993 in Yokohama, Japan. Three of the main issues were 
